Inducible cyclooxygenase-derived 15-deoxy(Delta)12-14PGJ2 brings about acute inflammatory resolution in rat pleurisy by inducing neutrophil and macrophage apoptosis.
Failure of acute inflammation to resolve leads to persistence of the inflammatory response and may contribute to the development of chronic inflammation. Thus, an understanding of inflammatory resolution will provide insight into the etiology of chronic inflammation. In an acute pleurisy, polymorphonuclear leukocytes (PMNs) were found to predominate at the onset of the lesion but decreased in number by undergoing apoptosis, the principal mechanism by which PMNs died in this model. PMNs were progressively replaced by monocytes, which differentiated into macrophages. As with PMNs, macrophages also underwent programmed cell death leading to an abatement of the inflammatory response and eventual resolution. It was found that apoptosis of both these inflammatory cell types was mediated by pro-resolving cyclooxygenase 2-derived 15deoxyDelta12-14PGJ2, which is uniquely expressed during active resolution. Although PMN programmed cell death is well understood, the observation that macrophages apoptose during resolution of acute inflammation is less well described. These results provide insight into the mechanisms that switch off acute inflammation and prevent complications of wound healing and potentially the development of immune-mediated chronic inflammation.